TO THE EDITOR:
Colonic interstitial cells of Cajal (ICC) are recognized as pacemaker cells and are hypothesized to be mediators of canines, innervation. 1 In the colon of several species including rodents, canines, and humans, ICC are layered as the sandwich at the level submuscular plexus (ICC-SMP), at the myenteric plexus (ICC-MP), and intramusculature (ICC-IM). These networks of ICC play their different roles in the colon. ICC-SMP and ICC-MP are, in general, responsible for the generation of slow waves that initiate smooth muscle contractions or myogenic contractions; the discrepancy between these 2 networks is that ICC-SMP generate an omnipresent slow wave activity that causes propagating but non-propulsive contractions, whilst ICC-MP generate a stimulusdependent slow waves as directing propulsive activity. 2 ICC-IM, while not responsible in producing slow waves albeit capable of generating unitary potentials, 3 is responsible for relaxation of colonic smooth muscles in which ICC are deemed to be a conduit transmitting the signal from nitrergic nerve to the muscle. The alteration or ablation of colonic ICC networks may result in colonic motility function disorder such as constipation.
With great interest, we read the paper by Lee et al 4 "comparison of changes in the interstitial cells of Cajal and neuronal nitric oxide synthase-positive neuronal cells with aging between the ascending and descending colon of F344 rats." Authors compared rat-age at 6, 31, 74 weeks, and 2 years old by screening the expressions of protooncogene receptor tyrosine kinase (KIT) and neuronal nitric oxide synthase (nNOS) using western blot and immunohistochemistry, and assessing the colonic motility function using bead expulsion and muscle contractility extent. Notably, the data in the paper reveals some fundamentally essential information upon different regions versus different ages, including quantification of ICC (KIT ratio or percentage), quantification of neuronal nitric oxide synthase (nNOS ratio or percentage) and quantification of neurons (protein gene product [PGP]9.5 percentage and ratio of nNOS/PGP9.5). Such pieces of evidence are bringing a good start to standardize their distributions and normal referrals in rat species. It will be of importance to be criteria in evaluating to what extent of ICC or neuron loss can cause a corresponding motility disorder, and it is indicatable to which approach can validate the relationship of structural injury and malfunction.
Earlier studies provide the evidence that aging decreases the number of ICC bodies and volume at a rate of 13% per decade of life, 5 decreases the ganglion cells by 50% to 60% in 24-monthold rats compared with 6-month-old rats, 6 and also decreases the expression of nitric oxide synthase and catalytic activity of NOS. 7, 8 Most studies above are focusing on one or few of factors in account for the relationship of aging and constipation, for example, ICC density is measured using KIT immune staining which is not possible to represent the population from each layer or all of layers of ICC due to technical limitation. This is the first report in which Lee et al 4 combines almost all of metrics including western blotting for KIT, PGP9.5, and nNOS. Then the populations of cells or networks become clear whether or not changed, in addition to segmental and layer analyses. Therefore, this study is practically convincible to illustrate the effect of aging on constipation is not only involved with one type of motility device but also systematically impairment. It suggests elderly constipation possibly caused by not only spontaneous contraction but also stimulus contraction. However, some concerns are inspired from this publishing for a further discussion:
First, what metrics are applicable for quantifying the density? ICC or neurons loss in the gut is a hallmark of several gastrointestinal motility disorders, thus the density of ICC or neuron is widely used as the critical assessment. [9] [10] [11] As stated by Lee et al 4 that the proportion of PGP 9.5 and nNOS immunopositive areas was higher in the ascending colon (AC) than in the descending colon (DC) as shown in Figures 1 and 2 (reproduced from original by Lee et al direction. But contrarily to the other study performed in humans by Iwase et al, 6 it gives an opposite observation that is the area of the ganglion cells was significantly much more in the DC than in the AC (in which the number of ganglia per centimeter averaged 6.9 ± 2.0 in the AC and 8.3 ± 1.6 in the DC). Although the different species and evaluations are not necessarily same, however, the evidence originated conclusion should be consistent. Both studies used immunopositive areas or ganglions in which none defined ganglion cell number or cell size ranges. Thus, as a possible clinical metric to indicate the loss of ICC or neuron will be redefined to be informative or referral in determining gastrointestinal motility disorders. Second, can structure quantification be relevant as functional change for metric relationship?
Due to different subjects required for different methods, the density of ICC or neurons assessed is different. Several metrics have been found in the literature: cell number, population percentage, network area or volume, level of expression or ratio etc. However, what is the threshold of those that can induce a motility disorder, in other words, how the percentage of cells or networks are being damaged can then cause the functional damage. Immunohistochemical analysis of protein gene product (PGP) 9.5 in the rat colon along with age. The scale represents the proportion of PGP 9.5-immunoreactive area in myenteric plexus (MP). The bars represent the mean ± SEM (each group, n = 6). * P < 0.05 compared to 6-week old rats; ** P < 0.05 compared to 31-week old rats; **** P < 0.05 compared to ascending colon. DC, descending colon. Reproduced from original by Lee et al. Immunohistochemical analysis of neuronal nitric oxide synthase (nNOS) in the rat colon: changes according to age and differences according to colonic region. The proportion of nNOS immunoreactive area in myenteric plexus (MP). The bars represent the mean ± SEM (each group, n = 6). * P < 0.05 compared to 6-week old rats; ** P < 0.05 compared to 31-week old rats; *** P < 0.05 compared to 74-week old rats; **** P < 0.05 compared to ascending colon (AC). DC, descending colon. Reproduced from original by Lee et al.
